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Careful determination of the 
substructure
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- Best model to interpret electron density

Why?

Surely, you want to have
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- Additional information on biological relevant atoms
(e.g. ligand binding / orientation)

- Double-check your model (position of Met/Cys)



substructure
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1st test: XRF
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- Accurate data collection / processing

pre-requisites

Slide: 5



pre-requisites

=> Use data collection 

75µm

10µm

50µm

20µm

30µm

=> Match beam to 
crystal
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=> Use data collection 
strategy programme to 
avoid radiation damage

=> Avoid contamination

crystal

Etc….



- Accurate data collection / processing

- If phasing: high redundancy / multiplicity

pre-requisites
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EMBL Grenoble, F.Cipriani, S. Brockhauser, R. Ravelli



- Accurate data collection / processing

- If phasing: high redundancy / multiplicity

pre-requisites
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thorough scaling



pre-requisites
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substructure
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substructure
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substructure
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Thermolysin

1 Zn2+

substructure
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1 Zn2+

3 Ca2+

8 Cl-

2 Met



Hydroxynitrile
lyase

5 SO 2+

substructure
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5 SO4
2+

1 Cl-

6 S
(alt. pos. +
HEC)



Molybdopterin
binding 

domain (MogA)

substructure
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Cl- ion binds in
presumed PO4

3-

binding site



Trypsin

substructure
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Trypsin

substructure
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partial reduction
of SS-bridges



- only 2 out of 23 structures consist of S atoms only

substructure
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- only 2 out of 23 structures consist of S atoms only

- substructure can provide additional biochemical information

substructure
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- only 2 out of 23 structures consist of S atoms only

- substructure can provide additional biochemical information

- high degree of reliability

substructure
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- high degree of reliability
practically all protein S-atoms are visible
all peaks above 5σ can be assigned



- only 2 out of 23 structures consist of S atoms only

- substructure can provide additional biochemical information

- high degree of reliability

substructure
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- high degree of reliability
practically all protein S-atoms are visible
all peaks above 5σ can be assigned

BUT weakly bound ions with occupancies > 0.25 are uncertain.



- Collect accurate data !

résumé
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résumé

S. Russi
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